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(57) ABSTRACT

An apparatus and a method for changing a theme form of an
application to conform the user experience to a web applica-
tion or a native application in a portable terminal. The appa-
ratus for changing the application theme in the portable ter-
minal may comprise a controlling unit for changing an
application theme into an application theme of a different
device type, a displaying unit for outputting a change process
of the application theme and the application to which the
changed theme is applied, an inputting unit for generating a
change request of the application theme and a theme appli-
cation managing unit for converting theme data, obtained
from compiled data of an application, through an inverse-
compiling process, to data suitable for the theme form of a
second application.

12 Claims, 4 Drawing Sheets

*C88 b 405

BACKGROUND

FONT

FONT SIZE

FONT COLOR

*EDC 409

BACKGROUND

FONT

FONT SIZE

FONT COLOR




US 9,411,561 B2

Page 2
(56) References Cited 2012/0324476 Al* 12/2012 Reissmanetal. ........... 719/312
U.S. PATENT DOCUMENTS OTHER PUBLICATIONS
JThinks, Retheming with Edje, Oct. 26, 2008, pp. 1-10 Retrieved:
2011/0119603 Al*  5/2011 Peltz ...ccocovvenan. GOG6F 9/45512 http://jthinks.com/retheming-with-edje/.*
715/762

2012/0151433 Al* 6/2012 Amodio etal. ............. 717/105 * cited by examiner



U.S. Patent Aug. 9,2016 Sheet 1 of 4 US 9,411,561 B2
INPUTTING DISPLAYING
UNIT UNIT
(110) (112)
MEMORY CONTROLLING COMMUNICATING
UNIT <> UNIT <> UNIT
(108) (100) (114)

'

THEME MANAGING UNIT

(102)

(104)

DATA CONVERTING UNIT

SCRIPT CONVERTING

UNIT (106)

FIG.1



U.S. Patent Aug. 9,2016 Sheet 2 of 4 US 9,411,561 B2

START

CONVERTING THEME NO

OF APPLICATION?

SELECTION OF APPLICATION FOR
CONVERTING THEME 203
VERIFYING COMPILED DATA OF
SELECTED APPLICATION 205
OBTAINING CONVERSION DATA TO
COMPILED DATA 207

ANALYZING CONVERSION DATA 209

219
Y

CARRYING OUT
CORRESPONDING
FUNCTION

POSSIBLE
THEME CONVERSION OF
APPLICATION?

NO

CONVERTING THEME COMPONENTS
OF CONVERSION DATA INTO THEME
FORM OF SECOND APPLICATION

213

CONVERTED
THEME FORM IS
COMPATIBLE IN SECOND
APPLICATION?

NO

217 221
P 4 ~

APPLYING CONVERTED THEME TO USING THEME OF EXISTING
APPLICATION APPLICATION

FIG.2




U.S. Patent

Aug. 9, 2016 Sheet 3 of 4 US 9,411,561 B2

213

DETERMINING THEME
COMPONENTS IN CONVERSION
DATA

301

VERIFYING THEME FORM OF
SECOND APPLICATION TO WANT
CHANGING

303

REMAKING THEME COMPONENTS
AS FORM CORRESPONDING TO
SECOND APPLICATION TYPE

305

FI1G.3



US 9,411,561 B2

Sheet 4 of 4

Aug. 9, 2016

U.S. Patent

60¥ ™

40100 INOS

37IS INOS

INOS

ANNOHOMOVYE

oQ3 +

GO¥ ™

40100 INOS

37IS INCH

INOS

aNNOHOXOVYE

SSO »

7 OId

1 HVd ONILH3ANOD
1d1d0S

0¥

£0Y ™

40100 INOS

37IS INOS

INOS

ANNOYOMOVE

SSO +

40100 INOS

37IS INOS

INOS

ANNOYHOAOVE

od3 +




US 9,411,561 B2

1
APPARATUS AND METHOD FOR CHANGING
THEME OF APPLICATION IN PORTABLE
TERMINAL

PRIORITY

The present application claims priority under 35 U.S.C.
§119(a) to a Korean patent application filed in the Korean
Intellectual Property Office on Jul. 25, 2011 and assigned
Serial No. 10-2011-0073385, the entire disclosure of which is
hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to an execution of
an application in a portable terminal.

2. Description of the Related Art

A portable terminal is used by people of all ages as a
necessity of modern life, and service providers and terminal
manufacturers have been developing various products and
services for use with the portable terminal.

The portable terminal has evolved into a multi-media
device capable of providing various services such as a phone
book, messaging, e-mail, alarm clock, MP3 player, schedule
management, digital camera, multimedia messaging and
wireless Internet services.

In addition, a user of the portable terminal may download
and install a paid or free application providing additional
functionality. An application operating in a portable terminal
may be classified as a native application and a web applica-
tion. A web application generally operates in a web browser,
and a native application generally operates by utilizing an
Application Programming Interface (API) defined for a spe-
cific platform.

A web application may have a theme configuration (for
example, font, font size, font color, background screen, menu
form and the like) different from that of the native application
and as a result, user experience may differ depending on the
application format (web application and native application),
even though application functionality is identical.

That is, the web application may provide a layout based on
aweb browser and the native application may provide another
layout depending on the application design, resulting in a
different user experience of an identical application depend-
ing on the application format. If the user of the portable
terminal is comfortable with the theme configuration of the
native application, he may want the theme configuration of
the web application to be set as that of the native application.

The difficulty in utilizing the theme of the native applica-
tion as discussed above, is that a developer has to design an
identical application in a native application format and web
application format, and the user has to select a favorite format
to use.

Hence, to solve the above-mentioned problems, an appa-
ratus and a method for converting script data of an application
into a suitable application format in a portable terminal are
required.

SUMMARY OF THE INVENTION

Accordingly, the present invention has been made to solve
at least the above-mentioned problems and/or disadvantages
and to provide at least the advantages below. Accordingly, and
an aspect of the present invention is to provide an apparatus
and a method for supporting an application of a different
device type in a portable terminal.
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Another aspect of the present invention is to provide an
apparatus and a method for changing a theme configuration of
an application by changing a script of an application in a
portable terminal.

Yet, another aspect of the present invention is to provide an
apparatus and a method for generating an application to sup-
port a plural of application forms in a portable terminal.

According to an aspect of the present invention, an appa-
ratus for changing the theme of an application includes a
controlling unit for converting an application theme to be
changed into an application theme of a different device type,
a displaying unit for outputting a change process of the appli-
cation theme and the application to which the changed theme
is applied, an inputting unit for generating a change request of
the application theme and a theme managing unit for convert-
ing obtained conversion data into components suitable for a
theme form of a second application, after obtaining the con-
version data from compiled data ofthe application through an
inverse-compiling process.

According to another aspect of the present invention, a
method for changing the application theme in a portable
terminal includes obtaining a conversion data from compiled
data of the application for changing the theme, through an
inverse-compiling process and converting the obtained con-
version data into components suitable for a theme form of a
second application, wherein the second application is an
application of a different device type, for which the theme is
changed.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects, features and advantages of the
present invention will be more apparent from the following
description taken in conjunction with the accompanying
drawings, in which:

FIG. 1 is a block diagram illustrating a configuration of a
portable terminal to change an application theme according to
the present invention;

FIG. 2 is a flowchart illustrating a process for changing an
application theme into a suitable platform type;

FIG. 3 is a flowchart illustrating a process for changing a
form of an application theme in a portable terminal according
to an embodiment of the present invention; and

FIG. 4 is a flowchart illustrating a process for changing a
form of an application theme in a portable terminal according
to an embodiment of the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS
OF THE PRESENT INVENTION

Various embodiments of the present invention are
described in detail with reference to the accompanying draw-
ings. Detailed description of known functions or construc-
tions are omitted to avoid obscuring the subject matter of the
present invention.

Embodiments of the present invention provide an appara-
tus and a method for changing a theme form of an application
and processing a web application and a native application to
conform user experience to the web application and native
application in the portable terminal.

Embodiments of the present invention provide an applica-
tion and a method for automatically changing a script data of
an application to support an application of a different device
type, which may be an application operating based on a
web-browser and a native application operating with an API
defined in a specific platform.
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FIG. 1 is a block diagram illustrating a configuration of a
portable terminal to change an application theme according to
the present invention.

Referring FIG. 1, the portable terminal includes a control-
ling unit 100, a theme managing unit 102, a memory unit 108,
an inputting unit 110, a displaying unit 112 and a communi-
cating unit 114. And the theme managing unit 102 may com-
prise a data converting unit 104 and a script converting unit
106.

The controlling unit 100 of the portable terminal controls
the overall operation of the portable terminal. For example,
the controlling unit 100 may carry out a process and control
for voice communication and data communication. In addi-
tion to the general functions, the controlling unit 100 may
carry out supporting an application of a different device type
in the portable terminal according to the present invention.
That is, the controlling unit 100 may automatically convert
script data and utilize a theme configuration regardless of an
application form to conform user experience of the applica-
tion.

The controlling unit 100 controls the theme managing unit
102, and converts a theme of a web application into that of a
native application and vice versa. In addition, the method
described herein may be provided as one or more instructions
in one or more software modules stored in the storage device.
The software modules may be executed by the controller.

The theme managing unit 102 changes a theme form of an
application according to the control of the controlling unit
100. For example, the theme of the web application may be
converted into the theme of the native application in the
portable terminal and vice versa.

The data converting unit 104 of the theme managing unit
102 obtains conversion data through inverse-compilation of
the compiled data of the application in order to edit a script
file of the application to which a theme conversion intends to
be applied. The conversion data may be Cascading Style
Sheet (CSS) data to the compiled data of the web application
or Edje Data Collection (EDC) data to the compiled data of
the native application.

The script converting unit 106 of the theme managing unit
102 converts theme components of the conversion data con-
verted by the data converting unit 104 into theme components
suitable for a form of a second application. That is, after the
script converting unit 106 determines the components of the
script file of the native application such as background, font,
font size, font color and the like, the script conversion unit 106
converts the determined components into components suit-
able for the script file of the native application.

The theme managing unit 102 (the data converting unit 104
and/or script converting unit 106) may be referred to as
another controller.

The memory unit 108 may comprise a ROM, a RAM and a
flash ROM. The ROM may store the micro-cord of a program
for processing and controlling the controlling unit 100 and the
theme managing unit 102, and various reference data.

When the memory unit 108 comprises a RAM as the work-
ing memory of the controlling unit 100, the controlling part
100 stores temporary data generated during the operation of
various programs. When the working memory is a flash
ROM, the flash ROM stores renewable various data for filing
such as a phone book, an outgoing message, an incoming
message and the like, and may store a web application or a
native application downloaded through the Internet or sup-
plied from the portable terminal according to an embodiment
of the present invention.

The method executed by the theme managing unit 102 (the
data converting unit 104 and/or script converting unit 106)
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may be provided as one or more instructions in one or more
software modules stored in the memory unit 108. In that case,
the software modules are executed by the controller unit 100.

The inputting unit 110 may comprise numeral buttons from
0 to 9, a menu button, a cancel button, a verify button, a call
button, an end button, an access button, navigation key (or
direction keys) buttons, character input keys and the like, and
provides the controlling unit 100 with key input data corre-
sponding to keys pressed by a user. In addition, the inputting
unit 110 provides the controlling unit 100 with input data at
the request of a user for changing the theme of an application
stored previously.

The displaying unit 112 displays status information, char-
acters, many moving pictures, many images and the like
generated during the operation of the portable terminal. The
displaying unit 112 may use a color liquid display apparatus,
AMOLED and the like, and the displaying unit 112 may have
a touch input device to use as an input means for applying a
touch input type for the portable terminal. In addition, the
displaying unit 112 may display an application whose theme
is converted according to the present invention. A touch sen-
sitive display, referred to as a touch screen, may be used as the
display unit 112 and touch input may be performed via the
touch sensitive display.

The communicating unit 114 transmits and receives wire-
less signals of data input and output through an antenna. For
example, the communicating unit 114 may channel-code and
spread data to be transmitted and generate RF signals for
transmitting. Further, the communicating unit 114 may con-
vert the received RF signal into a base band signal to spread
and channel-decode the signal for restoring the data.

Therole of the theme managing unit 102 may be performed
by the controlling unit 100 of the portable terminal, but it is
separated from the controlling unit 100 in the foregoing
description for convenience and illustration purposes only
and not intended to limit the present invention. Alternatively,
all of the functions described above may be performed by the
controlling unit 100.

FIG. 2 is a flowchart illustrating a process for changing an
application theme into a suitable platform type.

Referring to FIG. 2, in Step 201 it is verified whether a
theme of an application is changed in the portable terminal.
Changing the theme of the application refers to changing the
theme configuration (for example, shape of button, wallpaper,
font, size of font and color of font and the like) of the appli-
cation supplied from the portable terminal, the Internet or a
peripheral portable terminal, and the theme configuration of a
web application may be changed into that of a native appli-
cation or vice versa. The web application is an application
operating in a web browser, and the native application is an
application operating by using an API defined for a specific
platform. Generally, the theme configuration of the web
application is different from that of the native application, and
a user has a different experience of an identical application
depending on the form of application (web application, native
application). Hence, a user of the portable terminal comfort-
able with the theme configuration of the native application
may prefer the theme configuration of the web application to
be set to that of the native application.

If it is verified that the application theme is not to be
changed in Step 201, a corresponding function (for example,
standby mode) may be performed in the portable terminal in
Step 219.

Ifit is verified that the application theme is changed in Step
201, an application whose theme intends to be changed is
selected in Step 203 in the portable terminal. In that case, a
web application or native application for changing the theme
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among applications stored previously is selected in the por-
table terminal. In that case, if the web application is selected
in the portable terminal in Step 203, the theme configuration
of'the web application selected by the user results in the web
application being changed into the theme configuration of the
native application in the portable terminal, while if the native
application is selected in the portable terminal in Step 203, the
theme configuration of the native application selected by the
user results in the native application being changed into the
theme configuration of the web application in the portable
terminal.

In Step 205, the compiled data of the selected application
may be verified in the portable terminal. If a web application
is selected in Step 203, the complied data includes data made
by compiling CSS file, while if a native application is selected
in Step 203, the compiled data includes data made by com-
piling EDC file.

The compiled data may be inverse-compiled for obtaining
a conversion data to the compiled data in the portable terminal
in Step 207. The conversion data includes a CSS file or EDC
file to the compiled data.

In Step 209, the conversion data obtained in Step 207 is
analyzed in the portable terminal, and it is verified whether it
is possible to change the theme in Step 211 in the portable
terminal. In that case, it can be verified whether requisite
theme components (for example, font, size, wallpaper, color
and the like) for composing a layout construction of the
application selected by the user is included in the portable
terminal.

Ifitis verified that it is impossible to change the application
theme in Step 211 (because the requisite theme components
for composing the layout construction is not included), an
existing application theme, that is the application theme
selected in Step 203 is utilized in the portable terminal in Step
221.

In step 211, it is verified that it is possible to change the
application theme (because the requisite theme components
for composing the layout construction are included). In Step
213, the theme components of the conversion data are con-
verted into a theme form of a second application. In this case,
the second application is an application intended to support
the converted theme. That is, if the native application is
selected for changing the theme in the portable terminal, the
conversion data of the native application is converted into
component data of'a web application form in Step 213. If the
web application is selected for changing the theme in the
portable terminal, the conversion data of the web application
is converted into the component data of the native application
form in Step 213.

In Step 215, it is verified whether the converted data form
is compatible in the second application in the portable termi-
nal.

If it is verified that the converted theme form is not com-
patible, the existing application theme that is, the application
theme selected in Step 203, is utilized in Step 221 in the
portable terminal.

Ifit is verified that the theme form converted in Step 215 is
compatible, the theme converted in Step 217 is applied in Step
217 in the portable terminal. Therefore, if a provider for
supplying the application provides some application using
one script sheet regardless of the application form, an appli-
cation suitable for a form desired by the user is provided by
converting the script sheet in the portable terminal.

FIG. 3 is a flowchart illustrating a process for changing the
form of an application theme in a portable terminal according
to an embodiment of the present invention.
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Referring to FIG. 3, as in Step 213 in FIG. 2, theme com-
ponents of conversion data are converted into a theme form of
a second application in the portable terminal.

In order to perform the same operation described above,
theme components are determined in the converted data in
Step 301, and then a theme form of a second application for
converting is verified in Step 303. Here, in Step 301, a script
area corresponding to the theme components in the converted
data is verified and, in Step 303, it is verified that the appli-
cation selected by the user is converted into a web application
form or a native application form.

In Step 305, the theme components are re-made as a form
corresponding to the second application in the portable ter-
minal. That is, the previously selected theme components
such as color, menu form and the like are changed into a
theme corresponding to the second application in the portable
terminal. Further, as in Step 214 in FIG. 2, a process for
verifying whether the converted theme form is compatible in
the second application is performed.

FIG. 4 is a flowchart illustrating a process for changing the
form of an application theme in a portable terminal according
to an embodiment of the present invention.

Referring to FIG. 4, an application for converting is
selected for changing a theme configuration (for example,
button shape, wallpaper, font and size, color and the like) of
an application supplied from the portable terminal or an
application supplied from the Internet or a peripheral portable
terminal in the portable terminal.

For example, a theme of a native application is converted
into a theme of a web application in the portable terminal
(indicated as a solid line).

In order to perform the operation described above, the
script converting unit 401 of the portable terminal converts
the script file 403 ofthe native application selected previously
into a script file 405 of the web application.

Thatis, the script converting unit 401 determines the theme
configuration components such as background, font, font
size, font color in the script file 403 of the native application,
and converts the determined components into components
suitable for the script file 405 of the web application.

Alternatively, the theme of the web application may be
converted into the theme of the native application in the
portable terminal (indicated as dashed line).

In order to perform the operation described above, the
script converting unit 401 of the portable terminal converts
the script file 407 of the web application selected previously
into the script file 409 of the native application.

Thatis, the script converting unit 401 determines the theme
configuration components such as background, font, font
size, font color and the like in the script file 407 of the web
application and converts the determined components into
components suitable for the script file 409 of the native appli-
cation.

Therefore, one application may be composed of a web
application theme and a native application theme in the por-
table terminal. That is, the theme suitable for the web appli-
cation form or the theme suitable for the native application
form may be applied using one script sheet in the portable
terminal.

Embodiments of the present invention can be implemented
as hardware, software or a combination of hardware and
software. The software may be stored in the form of volatile
or non-volatile storage such as, for example, a storage device
like a Read Only Memory (ROM), erasable or rewritable, or
in the form of memory such as, for example, Random Access
Memory (RAM), memory chips, device or integrated circuits
or on an optically or magnetically readable medium such as,
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for example, a Compact Disk (CD), Digital Versatile Disc
(DVD), magnetic disk or magnetic tape or the like. The stor-
age devices and storage media are implemented as machine-
readable storage that is suitable for storing a program or
programs comprising instructions that, when executed, per-
form the method of the present invention. Accordingly,
embodiments of the present invention provide a program
comprising code for implementing an apparatus or a method
of the present invention described herein and a machine-
readable storage storing such a program. Further, such pro-
grams may be conveyed electronically via any medium such
as a communication signal carried over a wired or wireless
connection. As discussed above, the present invention pro-
vides support for different device types in the portable termi-
nal and conforms user experience of the application, by auto-
matically converting the script data of the application and
utilizing the theme configuration regardless ofthe application
format.

While the present invention has been shown and described
with reference to various embodiments thereof, it will be
understood by those skilled in the art that changes in form and
detail may be made without departing from the spirit and
scope of the present invention as defined by the appended
claims.

What is claimed is:

1. A portable terminal comprising:

a memory configured to store a plurality of applications;

an inputting unit configured to select an application among

the plurality of applications; and

a hardware controller configured to:

determine whether a form of the selected application is

changeable into a different form,

in response to determining that the selected application is

changeable into the different form, process the selected
application by converting the form into the different
form, and

in response to determining that the selected application is

not changeable into the different form, process the
selected application using a non-converted form of the
selected application,

wherein the hardware controller is further configured to, if

atleast one component for composing a layout construc-
tion is obtained from compiled data of the selected appli-
cation, determine that the selected application is change-
able, and

wherein the compiled data comprises at least one of Edje

Data Collection (EDC) data of a native application and
Cascading Style Sheet (CSS) data of a web application.

2. The portable terminal of claim 1, wherein the at least one
component comprises at least one of a background, a font, a
font size, a font color, and a menu form from obtained con-
version data.

3. The portable terminal of claim 1, wherein the hardware
controller is further configured to convert the form into the
different form by converting a theme of the selected applica-
tion into a theme of a different type.

4. The portable terminal of claim 1, wherein the hardware
controller is further configured to, if the converted form is not
compatible at the portable terminal, process the selected
application using the non-converted form of the selected
application.

5. A method for changing a theme of an application in a
portable terminal, the method comprising:

selecting an application among a plurality of applications

stored in the portable terminal;
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determining whether a form of the selected application is

changeable into a different form;

in response to determining that the selected application is

changeable into the different form, processing the
selected application by converting the form into the dif-
ferent form; and

in response to determining that the selected application is

not changeable into the different form, processing the
selected application using a non-converted form of the
selected application,

wherein determining whether the form of the selected

application is changeable into the different form com-
prises determining whether at least one component for
composing a layout construction is obtained from com-
piled data of the selected application, and

wherein the compiled data comprises at least one of Edje

Data Collection (EDC) data of a native application and
Cascading Style Sheet (CSS) data of a web application.

6. The method of claim 5, wherein the at least one compo-
nent comprises at least one of a background, a font, a font size,
a font color, and a menu form from obtained conversion data.

7. The method of claim 5, wherein converting the form into
the different form comprises converting a theme of the
selected application into a theme of a different type.

8. The method of claim 5, further comprising;

if the converted form is not compatible at the portable

terminal, processing the selected application using the
non-converted form of the selected application.

9. A portable terminal for changing a theme of an applica-
tion, comprising:

one or more hardware controllers;

a memory unit; and

one or more modules configured for execution by the hard-

ware controller, the modules including one or more
instructions to:

select an application among a plurality of applications

stored in the portable terminal,

determine whether a form of the selected application is

changeable into a different form,

in response to determining that the selected application is

changeable into the different form, process the selected
application by converting the form into the different
form, and

in response to determining that the selected application is

not changeable into the different form, process the
selected application using a non-converted form of the
selected application,

wherein the selected application is determined to be

changeable, if at least one component for composing a
layout construction is obtained from compiled data of
the selected application, and

wherein the compiled data comprises at least one of Edje

Data Collection (EDC) data of a native application and
Cascading Style Sheet (CSS) data of a web application.

10. The portable terminal of claim 9, wherein the at least
one component comprises at least one of a background, a font,
a font size, a font color, and a menu form from obtained
conversion data.

11. The portable terminal of claim 9, wherein the form is
converted into the different form by converting a theme of the
selected application into a theme of a different type.

12. The portable terminal of claim 9, wherein the selected
application is processed using the non-converted form of the
selected application, if the converted form is not compatible
at the portable terminal.
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